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PaboTa nocBJimeHa H3yueHHio jjHHaMHKH penpo^yiojHH h 4>eHOTHmiHecKHx H3MeHe- 
hhh BHpycHOH nonyjisuHH BHpyca KJiemeBoro OHue^ajiHTa (BK3) npn ^onrocpouHOH hh- 
(J)eKUHH, nHTaHHH hkco^obbix KJiemeii h npn pa3HBix TeMnepaTypHBix ycnoBHSx. Ebijio 
noKa3aHO, hto TeMnepaTypa ORpyscaiomeii cpe^Bi 0Ka3BiBaeT cymecTBeHHoe bjihshhc Ha 
ypoBeHt penpo/jyicqHH BK3 b tojiootbix hkcojjobbix Knenjax. OOTaico npn nHTaHHH KJie- 
men npoHcxoOTT /jocTOBepHO Soiree GBicTpas h HHTeHCHBHas penpojjyKipis BK3 no cpaB- 
HeHHio c 3apasc eH hbi mh KnemaMH, co/jepscamHMHcs npn noBBimeHHOH (32 — 37 °C) h 
KOMH aTHOH TeMnepaTypax. 

HlTaMMti BK3 eBponencKoro h cnGnpcxoro no/jTHna ycneuiHO pa3MHO»cajiHCB h Ha 
npoTH^ceHHH /uiHTejiBHoro nepno/ja coxpaHSJiHCB b KJiemax, SBJHnomnxcs Rax ochobhbi- 
mh (Ixodes ricinus , I. persulcatus ), Tax h BTOpocTeneHHBiMH (. Dermacentor reticulatus) ne- 
peHocuHKaMH BHpyca. HanbojiBrnux thtpob mTaMM cnbHpcRoro no/irana ftocTHran b KJie- 
njax D. reticulatus , a mTaMM eBponeiicKoro no^THna — b RJiemax Ixodes ricinus h D. reti¬ 
culatus. fljiHTejiBHa^ penpoAyKUHJi BK3 eBponeiicKoro h cHbnpcRoro no/jTHnoB b 
opraHH3Me KJiemen, sbjhhoiuhxcs ochobhbimh h BTOpocTeneHHBiMH nepeHocmucaMH, no- 
BBimana reTeporeHHOCTB BHpycHOH nonyjisijHH, o^HaKO BapnaHTBi Biipyca coxpaHSJiH bbi- 
coKyio HeHpoHHBa3HBHOCTB, xapaKTepHyio j\jik BHpyca, a^anTHpoBaHHoro k KJieTKaM IJHC 
MBimn. IIlTaMMBi BK3 pa3HBix no^THnoB pa3JiHuajiHCB no (J^eHOTHnnuecKOH reTeporeHHO- 
cth nonyjiauHH b pa3HBix ycnoBHSx. B otjihhhc ot nrraMMa A6ceTTapoB (eBponeHCKHH 


268 



no/jTun) Ha reTeporeHHOCTt BHpycHOH nonyjumHH HiTaMMa 3K-328 (ch 6 hpckhh no^THn) 
no (j)eHOTHny 6 jnmieK Ha KyjibType KJieTOK CIT3B 3 HaHHTejii>H 0 noBJiiumo nHTaHHe KJie- 
men D. reticulatus nocne ^ojirocpoHHOH penpo/jyKUHH b hhx BHpyca. 

Kjuoneebie cnoea : HKCOjjOBtie KJieiim, Ixodes , Dermacentor , BHpyc KJiemeBoro 3H- 
i|e(J)ajiHTa, reTeporeHHOCTB nonyjuiimH, ^jiHTejiBHaji penpo/iyKiuHi BHpyca, mrraHHe KJie- 
men. 


HKcoAOBbie KJieirm — oto BbicoKocneimaJiH3HpoBaHHbie napa3HTLi no3BO- 
hohhbix ^khbothbix (EajiamoB, 1998). B npoijecce 3 bojhoii;hh KJieirm Bbipa6o- 
Tajin pn# npucnocoSjieHHH ajih ycneniHoro 3aBepmeHHH >KH3HeHHoro ijHKJia b 
3aBHCHMOCTH OT OCOSeHHOCTeil X03HHHa H yCJIOBHH H3MeHHK)IH,CrOCH KJIHMaTa. 
B CHJiy CBOHX SHOJIOTHHeCKHX H OKOJIOTHHeCKHX OCOSeHHOCTeil HKCO^OBbie 
KJieiH,H HBJ1HIOTCH nepeHOCHHKaMH pa3JIHHHbIX BHpyC OB, 6aKTepHH H npOCTeil- 
HIHX, MHOrae H3 KOTOpbIX HBJIHIOTCH B036yAHTeJIflMH pa3JIHHHbIX 3a60JieBaHHH 
n03B0H0HHbIX 3KHBOTHBIX. O^HPIM H3 HanSoJiee BaJKHbIX, C TOHKH 3peHHM BbI3bI- 
BaeMbix nocjieACTBHH, 3a6ojieBaHHH HBJineTCH KJiemeBoii 3Hi^e(J)ajiHT (K3). 3to 
npHpOAHOonaroBan TpaHCMHCCHBHan BHpycHan HH^eKmm, B036yAHTejieM ko- 
Topoii HBJineTCH HeiipoTponHbiH BHpyc KJiemeBoro 3Hije4)ajiHTa (BK3) po^a 
Flavivirus (Flaviviridae). Ochobhbimh nepeHOCHHKaMH BK3 cjiy)KaT b nepByio 
onepeAB KJieiim Ixodes persulcatus (Schulze, 1930) h I. ricinus (L., 1758), ko- 
Topbie b c(})opMHpoBaBmeHCfl TpexnjieHHOH napa3HTapHOH chctcmc HrpaiOT 
pojib Kax nepeHOCHHKa, TaK h pe3epByapa B036yzmTejieii HHcjjeKimih B cbh3h c 
3thm BK3 fljin ycneniHOH u,HpKyjHmHH HeoSxoAHMO npeoAOJieBaTb KHmeuHbiH 
6apbep h HMeTb aflanTamm k 3aiu,HTHbiM peaKimuM opraHH3Ma KJiema, chjib- 
hmm nepena^aM TeMnepaTypbi h TaKHM (|>H3HOJiorHHecKHM npou,eccaM, KaK nH¬ 
TaHHe, jiHHbKa h Ananay3a. B pe3yjibTaTe mccoAOBbie KJieiim onpeflejuiiOT ypo- 

BeHb H,HpKyJIHH,HH BK3 B npHpOAC H OKa3bIBaK)T BJIHHHHe Ha reHeTHHeCKHe H 
(jDeHOTfflTHHeCKHe CBOHCTBa BHpyCHOH nOnyJIHU,HH. 

Bonpocy 06 oco6chhocthx penpo^yKi^HH BK3 b hkcoaobbix KJiemax pa3- 
HblX BHflOB nOCBflmeHO MHO^CeCTBO pa60T, B KOTOpbIX HCCJieAOBaJIHCb CJieAyiO- 
mne acneKTbi npoSjieMbi. 

1. Pa3MHO>KeHHe BHpyca b KJiemax npn nHTaHHH (Bernm, 1958; KopeHSepr, 
nuejiKHHa, 1984; Khasnatinov et al., 2009; Belova et al., 2012; Slovak et al., 
2014). 

2. P a3MHO>KeHHe BK3 b HanHTaBiHHXcn JiHHHHKax h HHM(J)ax KJiemeft I. ri¬ 
cinus , pa3BHBaioiii;HxcH b pa3JiHHHbix TeMnepaTypHbix h (JioTonepHO/mnecKHx 
ycjiOBHux (MnniaeBa, Epo^eeBa, 1979). 

3. PacnpocTpaHeHHe BHpyca b 3apa^ceHHbix tojioahbix h HanHTaBHiHxcH 
KJiemax c nOMOim>io rHCTOJioranecKHx MeTO^OB (Rajcani et al., 1976; Che^yr- 
KHHa, 1989). 

4. ^HHaMHKa penpoAyKi^HH BHpyca b KJiemax (HyHHXHH, KypeHKOB, 1980; 
Kozuch, Nosek, 1980, 1985; Nosek et al., 1986; Slovak et al 5 2014)., 3KcnjiaH- 
Tax pa3JiHHHbix TKaHeh KJiemen (Nosek et al., 1986; C/recjiyTKHHa, 1989) h 
KJ ieTKax KJiemeii (Lawrie et al., 2004; Senigl et al., 2004, 2006; Ruzek et al., 
2008; Belova et al., 2017). 

5. OeHOTHnnuecKHe h reHeranecKHe CBOHCTBa BK3 npn naccnpOBaHHH b 
KJiemax Hyalommci marginatum Koch, 1844 (HyHHXHH h /jp-, 1979; JJj KHBamiH 
h ^p*> 1986, 1988, 1991; Romanova et al., 2007) h KJiemax jjpyrHx bh^ob (Be¬ 
lova et al., 2017). 
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J\iin KJiemeii Ixodes persulcatus 6 bijio noica3aHO, hto BK3 coxpamieTCH Ha 
npOTJDKeHHH 3 reHepai^HH npn hx KyjibTHBHpOBaHnn h penpoAyAHpyeTCn 
b Knemax ao bbicokhx ypoBHeii (7—9 lgLD50) (MmiiaeBa, Bothkob, 1982). 
HecMOTpa Ha oSHJine AaHHbix 06 ocoSeHHOCTux penpoAyKAHH BK3 b KJieiqax, 
ocTaeTca MajiOH3y hchhbim Bonpoc 06 H3MeHeHHH cocTaBa nonyjnmHH BK3 b 
hkcoaobbix KJieiqax npH AOJirocpoHHoii HH^eKi^HH h b nponecce nHTaHHn — 
HanSojiee 3nHACMHOJiorHHecKH bb^chom 3Tane b )kh 3 hchhom ijHKJie KJiem,a h 
BHpyca, a Taioice b rojiOAHbix HKCOAHAax npH hx C0Aep>KaHHH npn pa3Hbix tcm- 
nepaTypHbix ycjiOBHux. 

U,ejib ^aHHOH paSoTbi — H3ynHTb AmiaMHKy penpojiyKi^HH h npoaHajiH3H- 
poBaTb 4>eHOTHnHHecKHe H3MeHeHHn BHpycHofi nonyrau;™ BK3 npn a ojtto- 
cpOHHOH HH(J)eKu,HH, nHTaHHH hkcoaobbix KJiemen h npH pa3Hbix TeMnepaTyp- 
HblX yCJIOBHJIX. 


MATEPHAJI H METO^HKA 

KyjibTypa kjictok MJieKonHxaiomHx. IlepeBHBaeMyK) KyjibTypy KJieTOK no- 
neK 3M6pHOHa cbhhbh (CI13B) noAAep^cHBajiH npH TeMnepaType 37 °C, KaK 
onHcaHO paHee (Romanova et al., 2007). B KanecTBe poctoboh cpeAti Hcnojib- 
30Bajiacb CMecb cpeAbi 199 Ha pacTBope XeHKca h cpeAbi 199 Ha pacTBope 
3pjia (2:1) (Oryn «nHnB3 hm. M. n. HyMaKOBa PAMH»), coAep^amyio 
5 % (})eTajibHOH TeraHbeH cbibopotkh (Gibco). 

Bnpyc. B paSoTe HcnoJib30BajiH HiTaMMbi h BapnaHTbi BK3 H3 JiaSopaTop- 
hoh KOJiJieKu,HH: 1) niTaMM A6ceTTapoB (GenBank: AF091005.1; Kozlovskaya 
et al., 2010) eBponeiicKoro noATHna, BbiAeJieHHbiH ot SoJibHoro neJiOBeica b Jle- 
HHHrpaACKoii o6ji., rAe b nepnoA BbiAejieHmi BHpyca b ochobhom BCTpenajiCH 
I ricinus\ 2) nrraMM 3K-328 (GenBank: DQ486861.1; Romanova et al., 2007) 
CHOnpcKoro noATHna, nepBOHanajibHO BbiAejieHHbiii H3 nyjia KJiemeii I persul¬ 
catus b 1972 r. b 3ctohhh (30Ha CHMnaTpHH Tae^CHoro h jiecHoro Knemeii). 

^HBOTHbie. /I,™ KopMJieHH^ KJienjeH b paSoTe 6 biJiH HcnoJib30BaHbi 6 ecno- 
poAHbie (6/n) SeJibie MbiniH 22—24 r (OrBY «HayHHbiH ijemp 6 HOMeAHijHH- 
ckhx TexHOJiorHH» PAMH, dpniman «AHApeeBKa») h kpojihkh (nopOAa coBeT- 
cican mHHmHJiJia, OrBY «HaynHbiH nenrp 6 HOMeAnu,HHCKHx TexHOJioraH» 
PAMH, (J)HJiHaji «3jieKTporopcKHH»). J\jm aHajiH 3 a HeiipoHHBa 3 HBHOCTH BK3 
Hcnojib30BajiH Mbimeii jihhhh BALB/c 16—18 r (OrBY «HaynHbiH ijemp 
SHOMeAHIJHHCKHX TeXHOJIOrHH» PAMH, (J)HJIHaJI «CTOJl 60 BaH»). 

CoAepacaHHe h KopMJieHHe KJiemen Ha jiaSopaTopHbix ^chbothbix. B pa6oTe 
HcnoJib30BajiH jia6opaTOpHbie KyjibTypbi KJiemeft Ixodes ricinus , Dermacentor 
reticulatus Fabricius, 1794 (ncxoAHbie cbmkh h3 Kajiy^ccKOH o6ji.), a TaioKe 
KJiemefi I persulcatus (ncxoAHbie cbmkh h3 PecnySjiHKH Kapejimi). B onbiTax 
Hcnojib30BajiH aKTHBHbix nojiOB03pejibix oco6eii nepe3 2—3 Mec. nocne hx 
JIHHbKH H3 HHMCj}. HcXOAHbie CBMKH KJieiH,en, A^BHIHe HanaJIO JiaSopaTOpHbIM 
KyjibTypaM, 6biJiH npoBepeHbi Ha OTcyrcTBHe 3apa)KeHHOCTH 4 HHcjieKHmiMH c 
noMOin,i>K) Ha6opa Ha ocHOBe nU,P b peajibHOM BpeMeHH (HHTepJIa6CepBHC, 
AMnimCeHC® TBEV, Borrelia burgdorferi s. 1., Analpasma phagocytophillum , 
Erlichia chaffeensis/E. muris — FL). B jia6opaTOpHbix ycjiOBHux KJiemeii co- 
Aep^cajiH b npoSnpKax An^^epeHAnpoBaHHOH BJia^CHOcra (Hejib3HHa, 1950). 
KopMJieHHe KJiemeii iipoboahjih no CTaHAapTHOH MeTOAHKe, onncaHHOH paHee 
(BejiOBa h AP-, 2015; Belova et al., 2017). 
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Sapa^ceHne hkcoaobmx KJiemeii. 3apa^ceHHe npoBOAHJiH nepKOKcaubHbiM 
mctoaom cornacHO MeTOAHKe, omicaHHoii paHee (Belova et al., 2012). 

THTpoBaHHe BHpyca mctoaom Gjihihck. Tnrpbi BHpyca onpeAeJiHJiH mcto- 
AOM Gjihihck noA arapoBbiM noKpbiTHeM b KyjibType icneTOK CE13B Ha njiacTH- 
kobbix 6-jiyHOHHbix miaHHieTax cornacHO onncaHHoii MeTOAHKe (Belova et al., 
2012). Thtp BHpyca BbipancajiH b bhac AecHTHHHoro JiorapncjiMa KOJinnecT- 
Ba 6jnmiKoo6pa3yioirmx eAUHHii, (lgEOE) b 1%-hoh KJiemeBoii cycneH3HH — 
npH aHajiH3e KJiemeii, hjih b 1 mji BHpyccoAepncamero MaTepnajia — npH hc- 
CJieAOBaHHH KyJIbTypaJIbHOH HCHAKOCTH (K3K) HH^HimpOBaHHblX KJieTOK HJIH 
cycneH3HH M03ra HH(J)Hu,HpOBaHHbix Mbimeii. 

THTpoBaHHe BIO Ha Mbirnax. /Jjih onpeAejieHHH thtpob HH^eKAHOHHoro 
BHpyca Ha Mbirnax jihhhh BALB/c bccom 16 — 18 r totobhjih AecHTHKpaTHbie 
pa3BeAOHH5i BHpyccoAep^camero MaTepnajia (K3K hjih KJiemeBbie cycneH3HH) b 
cpeAe 199 Ha pacTBope 3pjia (OrYEl «nHIIB3 hm. M. II. HyMaKOBa PAMH») 
h bboahjih MaTepnaji no 0.3 mji HHTpanepHTOHeajibHo (i/p). KancAbiM pa3BeAe- 
HneM BHpyca 3apancajiH 5 5khbothbix. E)*ceAHeBHO h Ha npoTH)KeHHH 21 ahh 
ynHTbiBajiH o6mee cocTOHHHe ^khbothbix. Tnxp BHpyca paccmiTbiBajiH no Me- 
TOAy Kep6epa h Bbipa^cajiH b jieTajibHbix A03ax (LD 50 ) — A03a, Bbi3biBaiomaH 
nopa)KeHHe 50 % Mbimeii (Lorenz, Bogel, 1973). HeiipOHHBa3HBHOCTb mraM- 
mob ou,eHHBajiH no KOJinnecTBy EOE BHpyca, KOTopoe cooTBeTCTByeT 1 LD 50 
AJin Mbimeii. 

P a3MHO>iceHHe BK3 b 3apaHceHHbix KJiemax I. ricinus npH nHTaHHH h pa3- 
hoh TeMnepaType OKpy^caiomeii cpeAti. CaMOK h caMii,OB KJiemeii /. ricinus H3 
jiaSopaTopHoii KyjibTypbi 3apaHeajiH nepKOKcajibHO BK3 HiTaMMOM AScerra- 
poB b A03e 3.3 — 3.6 lgEOE/KJiein;. 3aTeM 3apa)KeHHbix KJiemeii pasSHBajin Ha 
3 rpynnbi. riepByio rpynny KJiemeii ocTaBHJin b npoSnpKax npn KOMHaTHoii 
TeMnepaType (23 °C), BTopyio noMecTHJin b TepMOCTaT npn 37 °C (HMHTamm 
TeMnepaTypbi noBepxHOCTH Tejia npoKopMnrejni), TpeTbio rpynny KJiemeii a™ 
nHTaHHH noAcaAHJiH Ha KpojiHKa. Hepe3 6, 12, 18, 24, 48, 72 h h 4, 7, 9 Aneii 
nocjie 3apanceHHH H3 KancAoii rpynnbi OTSiipajiH no 5 — 7 KJiemeii (h3 rpynnbi 
nnraioirmxcH KJiemeii — no 2 — 3 oco6h) h 3aMopa>KHBajiH npn -70 °C ao npo- 

BeAeHHH BHpyCOJIOrHHeCKHX HCCJieAOBaHHH. 

B CBH3H C BblCOKOii aKTHBHOCTblO H CMepTHOCTblO TOJIOAHblX KJiemeii H3 

rpynnbi, HaxoA^meiicH b TepMOCTaTe npn 37 °C, no npomecTBHH 24 n nocjie 
3apanceHHH TeMnepaTypy coAepncaHHH ajih a^hhoh rpynnbi chh3hjih ao 32 °C, 
TaK KaK npn a^hhoh TeMnepaType aKTHBHOCTb h CMepTHOCTb KJiemeii 3aMeTHO 
CHH3HJiacb, ho OHa no-npe)KHeMy ocTajiacb noBbimeHHoii h noAXOAHJia a^h 
HMHTanHH TeMnepaTypbi noBepxHOCTH Tejia npoKopMmreJiH. 

^OJirocpOHHan nmjieKmni BK3 KJiemeii pa3Hbix bhaob. ^jih nojiynemiH 
AOJirocpoHHoii HHcjieKij,HH BK3 nojiOB03pejibix KJiemeii I. ricinus , I. persulca- 
tus h D. reticulatus 3apancajiH nepKOKcajibHO HiTaMMOM 3K-328 hjih AGceira- 
poB. KaiKAtiM HiTaMMOM 3apaHcajiH no 30 caMOK n 30 caMijoB /. ricinus h I . per- 
sulcatus (A03a BHpyca 4.4 — 4.7 lgEOE/KJiem) n no 90 caMOK h 50 caMijoB 
D. reticulatus (A03a BHpyca 4.7 — 4.9 lgEOE/KJiem)- IlocJie HHbeKAHH BHpyca 
KJiemeii coAepncajm b npoSnpKax ah(|)(J) epeimnp ob aHHoii BJiamiocTH npn kom- 
HaTHoii TeMnepaType. B Tenemie 146 cyT (nepnoA Ha6jnoAemiH) 3a KJiem^MH 
Ha6jiK>AajiH, ^nKCHpOBajiH CMepTHOCTb h Ha pa3Hbie BpeMeHHbie tohkh ot6h- 
pajin h 3aMOpancHBajiH npn -70 °C no 2 — 5 oco6eii ajih A^JibHeiimero BHpyco- 
jiornnecKoro aHajiH3a. 
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/JjIS KOHTpOJIfl CMepTHOCTH KJiemeil B 3KCnepHMeHTe HCn0JIB30BaJIH 2 KOHT- 
poJibHbie rpynnbi. Oco6am oahoh H3 hhx nepKOKcajiLHO bbo^hjth IGK He3apa- 
)KeHHbix KJieTOK CII3B, a KJieiim H3 Apyroii rpynnbi ocTaBajincb HHTaKTHbiMH. 
flaHHbix KJiemeil TaKJKe coAepjKajin b npoSnpKax ^H(|)(|)epeimHpoBaHHoii BJia)K- 
hocth h Ha6jiK>Aajin 3a hhmh b TeneHne 146 cyT (nepnoA Ha6jnoAeHHfl). 

Y KJiemeil /. persulcatus KaK b 3apajKeHHoii, TaK h b KOHTpojibHbix rpynnax, 
mm OTMenajm BbicoKyio CMepTHOCTb oco6eii. B cbjbh c othm Ha6jiiOAeHHfl 3a 
KJiemaMH ^amioro BHAa 6bijih npeKpameHbi nocjie 54 cyT c MOMeHTa 3apa- 

>I<eHHM. 

Jinn aHajiH3a noBeAemm BHpyca b nHTaionmxcfl KJiemax nocjie ^JiHTejibHoii 
penpoAyKii;HH Ha 128-e cyr nocjie 3apajKeinni Sbijih OToSpaHbi ^jui Ka^oro 
niTaMMa BK3 no 10 caMOK h 5 caMijOB D. reticulatus h noAcajKeHbi Ha KpojiHKa 
AJifl rarramni. Hepe3 30, 104 h h 7 AHeii nocjie Hanajia nHTaHHH c KpojiHKa chh- 
MajiH h 3aMOpa^CHBajin no 2—3 caMKH KJiemeil ao A^JibHeinnero BHpycojio- 
ranecKoro HCCJieAOBaHHH. 


PE3YJIbTATbI H ObCY^EHHE 

H3BecTHO, hto npH ecTecTBeHHOM 3apa^ceHHH hkcoaha BK3 b npou,ecce 
nHTaHH^ Ha 3apa>KeHHOM xo3hhhc nepBHHHbiM MecTOM penjiHKaii,HH BHpyca hb- 
jhhotch KJieTKH cpeAHeii khhikh KJiemeil (Rajcani et al., 1976; Cre4)yTKHHa, 
1989). CnocoSHocTb BHpyca npeoAOJieBaTb KHuienHbiH 6apbep HBjnieTCfl oa- 
hhm H3 ycjiOBHH, onpeAejnnoiimx KOMneTeHTHOCTb KJiemeil KaK nepeHOCHHKOB 
BK3 (Nuttall et al., 1994). B HacTo^meii pa6oTe 3apa)KeHHe BK3 KJiemeil /. ri- 
cinus , I. persulcatus h D. reticulatus , KOTOpbie HBjniiOTCfl ochobhbimh h BTOpo- 
CTeneHHbiMH ( D . reticulatus) nepeHOcnmcaMH BK3, npOBOAHJiocb nepKOKcajib- 
HblM MeTOAOM, n03B0JI^H0mHM HHOKyJIHpOBaTb BHpyC HenOCpeACTBeHHO B re- 
MOu,ejib KJiema, MHHya KHHienHbiH 6apbep. ^aHHbiii mctoa 3apa)KeHHfl KJiemeil 
BHpycoM OTJiHnaeTC^ ot ecTecTBeHHoro, OAHaKo oh no3BOjnieT 3apa3HTb KJiema 
onpeAeJieHHoii A030H BHpyca co 100%-hoh 3(J)(J)eKTHBH0CTbK), h npn otom caM 
KJiem ocTaeTC^ b tojioahom coctohhhh, hto Heo6xOAHMO npn H3yneHHH aojito- 
cpoHHoii penpoAyKAHH BK3 b opraHH3Me KJiema. 


P a3MHO>KeHHe BK3 b 3apa^ceHHbix KJiemax 
I.ricinus npn n ht a hhh h pa3HOH TeMnepaiype 
OKpy^caiomeii cpeA^i 

B AaHHOH pa6oTe mbi cpaBHHJin AHHaMHKy penpOAyKimH BK3 nrraMMa A6- 
ceTTapOB eBponeiiCKOro reHOrana b tojioahbix KJiemax I. ricinus npn KOMHaT- 
hoh h nOBbimeHHOii (32—37 °C) TeMnepaTypax, a TaK^ce b KJiemax, nmaio- 
muxcH Ha KpoJiHKe. CoraacHo noJiynemibiM AaHHbiM (pnc. 1), BK3 pa3MHo- 
^cajiCH AOCTOBepHO SbiCTpee h Aocraraji HanSojiee bbicokhx thtpob KaK b 
KJ iemax npn rorrarom, TaK h b roJiOAHbix KJiemax, coAepjKairmxcJi npn noBbi- 
meHHOii TeMnepaType (32—37 °C), no cpaBHeHHio c tojioahbimh KJiemaMH, Ha- 
xoA^mHMHCH npn KOMHaTHOH TeMnepaType. 

B nmaiomuxcH KJiemax Hanajio pocTa thtpob BHpyca h AOCTH^ceHne 
3 lgBOE/KJiem npOH30niJio Ha 6 h paHbine, neM b roJiOAHbix KJiemax, coAep- 
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Phc. 1. ^HHaMHKa pa3MH0^ceHHa niTaMMa AdcenapoB BK3 b rono^HBix KJiemax Ixodes ricinus 
ripe KOMHaTHOH TeMnepaType, b TepMOCTaTe npn 32—37°C, a Taxxce b KJiemax, mrraiomHxca Ha 

KpOJIHKe. 

Fig. 1. Dynamics of reproduction of the TBEV strain Absettarov in hungry Ixodes ricinus ticks at 
room temperature, in a thermostat at the 32—37°C, and in ticks feeding on rabbit. 

)Kaiij,Hxcfl npn TeMnepaType 37 °C. B tojioahbix KJiemax, HaxoflflmHXM npn 
KOMHaTHOit TeMnepaType, Bnpyc aoctht ynOMAHyroro THTpa tojibko k 4-m cyT 
nocne 3apa)KeHHH. np bkthh e ckh Ha BceM npoTJDKeHHH Ha6jnoAeHnn thtpbi 
BIO b nnTaionmxcfl KJiemax 6 bijih AOCTOBepHO 6ojiee BbicoKne (p < 0.05). 

Cnycra 216 h nHTarora 3apajKemibix mccomm Ha KpoJiHKe npoH3oniJio ot- 
na^eHne KJiemeii. Thtp BIO b OTnaBinnx KJiemax 3aMeTHO chh3hjich h CTaji 
o^HHaKoBbiM c THTpoM BHpyca b roJiOAHbix KJiemax, coAepjKairmxcfl npn no- 
BbimeHHOH h KOMHaTHOH TeMnepaType. H3BecTHO, hto nepByio nopimio hh(]jh- 
H,npOBaHHOH cjiiOHbi KJiem BbmejmeT y^ce b nepBbie MHHyTbi KpoBOCOcaHHfl 
(HyHHXHH h AP-, 1988), h npn nona^aHKH b npoKopMHTejni Bnpyc npoHHKaeT h 
H anHHaeT pa3MHO)KaTbCfl b ero KJieTKax. OneBH^HO, no/mep)KaHHe bbicokhx 
THT poB BHpyca b KJiemax npn nHTaHHH cBJi3aH0 c AonoJirorreJibHbiM pa3MH0- 
KeHHeM BK3 b KJieTKax npoKopMHTera. 

PaHee 6biJi npoBe^eH oKcnepHMeHT no H3yneHHio pa3MHOJKeHira BK3 b Ha- 
nHTaBHiHxoi jiHHHHKax h HHM(|>ax KJiemcii /. ricinus , paaBHBaionmxcfl b pa3- 
jihhhbix TeMnepaTypHbix h (])OTOnepHOAHHecKHx ycjiOBHux (MmnaeBa, Epo- 
(|)eeBa, 1979). B a^hhom 3KcnepHMeHTe npn HCCJieAOBaHHH jihhhhok nepe3 4 h 
8 HeACJib nocne nHTarora Ha 3apa^ceHHOM BK3 )khbothom 6biJio noKa3aHO, hto 
THTpbi BHpyca b KJiemax, coAepjKairmxcn npn 1 8 h 23 °C Sbijih Bbinie, neM tht- 
pbi BHpyca b KJiemax, Haxomnimxcfl npn 9 °C, t. e. 6biJio noKa3aHo, hto Ha pe- 
npoAyKifHio BK3 b HanHTaBHiHxcn JiHHHHKax BJiimeT TeMnepaTypa hx co^ep- 
^caHHH. CoraacHO HauiHM flaHHbiM, coAepjKaHHe 3apa)KeHHbix BK3 tojioahbix 
KJiemeii b ycjiOBirax noBbimeHHOH TeMnepaTypbi (37 °C) TaK^ce iiphboaht k 
6ojiee 6biCTpOMy h HHTeHCHBHOMy pa3MH05KeHHio BHpyca no cpaBHeHHio c ro- 
jioahbimh KJiemaMH, coAepjKamHMHC^ npn KOMHaTHOH TeMnepaType, o,zmaKo 
3TH H3MeHeHHiI ^OCTOBepHO MeHee BeCOMbI, HeM H3MeHeHH5I penpO^yKI^HH BH¬ 
pyca npn nnraHHH 3apajKeHHoro KJienja. 

noJiyneHHbie ^aHHbie o cymecTBeHHOM bjih^hhh noBbimeHHOH TeMnepaTy¬ 
pbi OKpy^caiomeii cpem>i Ha CKopocTb penpoAyKifHH BK3 b tojioahbix KJiemax 
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oneHb Ba^CHbi c 3nH300T0Ji0raHecK0ii tohkh 3pefflin, TaK KaK, bo3mo)kho, ypo- 
BeHb BHpycHOH Harpy3KH b hkcoaobbix KJiemax b npnpoAHOM onare K3 MO^ceT 
TaKiKe 3aBHceTb ot TeMnepaTypHbix ycjiOBHH h b oco6o JKapKHH Becemie-JieT- 
hhh ce30H Sy^eT HaHSojiee bbicokhm. 

OeHoran Gjiarne k, KOTopbie o6pa3yeT BK3 Ha KyjibType kjictok CII3B noA 
arapOBbiM noKpbiraeM, npaKranecKH Ha bccm npOTiDKeHHH nepHOAa HaOjnoAe- 
hh^ He mchujich bo Bcex OKcnepHMeHTajibHbix rpynnax. Eahhctbchhoc jibhoc 
npo^BJieHHe reTeporeHHOCTH nonyjnmHH BK3 HaOjnoAajiocb b caMijax I. rici ¬ 
nus , HaxoAHBiHHxcfl b TepMOCTaTe 2 cyr nocne 3apa)KeHHJi BHpycoM (cootho- 
rneHHe 6jumieic 10:5: 2.5 mm = 1 : 1 : 1 h 10 : 5 mm =1:1). 

TaKHM o6pa30M, noBbimeHHe TeMnepaTypbi OKpyjKaiomeii cpeAM npHBOAHT 
k yBejiHHeHHio CKopocra penjiHKau,HH BHpyca b KJiemax. Oahbko y^ce nocjie 
6 h nHTaHra KJieiAeH I. ricinus nponcxoAHT 6ojiee ObiCTpoe h HHTeHCHBHoe 
pa3MHO)KeHHe BHpyca no cpaBHeHHio c tojioahbimh KJiemaMH, C0Aep)KaiimMH- 
cn KaK npn KOMHaTHOH, TaK h npn noBbimemioH TeMnepaType. feTeporeH- 
hoctb nonyjHHJiHH BK3 no pa3Mepy 6jmiieK, o6pa3yeMbix Ha KyjibType kjictok 
CE13B, HaSjiiOAajiocb tojibko Ha BTOpbie cyTKH nocjie 3apa)KeHHfl b KJiemax, 
HaXOAHBIHHXC^I B TepMOCTaTe. 


/JojirocpoHHan hh^ckahu BK3 KJiemeii 
pa3HbIX B H A O B 

B aKTHBHbix npHpoAHbix onarax K3 BHpycy npHXOAHTCn AJiHTeJibHoe Bpe- 
mh npeObiBaTb b opraHH3Me 3apa^KeHHoro KJiema b cbh3h c oco6eHHOCTHMH (|>h- 
3HOJIOTHH, nOBeACHHH H Ce30HH0T0 XOA^ aKTHBHOCTH nepeHOCHHKa. OnncaH- 
Hbiii Bbirne 3KcnepHMeHT npoBOAHJic^i c KJiemaMH cpa3y nocjie hx 3apa)KeHHn 
BIO, H3-3a nero, Bepoirmo, Mbi He HaSjiiOAaJiH hbhoto npouBJieHini reTeporeH- 
hocth BHpycHOH nonyjnnimf- B nocJieAyioiUHX onbiTax Mbi nonbiTajiHCb no- 
jiynHTb aAanrapoBaHHbie k KJiemaM BapnaHTbi c AJiHTejibHOH penpoAyKimeH 
b hx opraHH3Me. fljin 3toto mbi 3apa)KajiH nepKOKcajibHO KJiemeii I. ricinus , 
/. persulcatus h D. reticulatus H3 JiaSopaTOpHbix KyjibTyp HiTaMMaMH 3K-328 
(chShpckhh noATHn) h AOcerrapoB (eBponeiiCKHH noATHn) BK3. B pa3Hbie 
cpoKH nocjie hh^ckahh b Teneroie 5 Mec. mbi OTSnpajiH hcckojibko ocoSeii 
Ka^CAoro BHAa h onpeAejnuiH thtp BK3 b KJiemeBbix cycneH3H5ix mctoaom 
6jinnieK. Rim KJiemeii /. persulcatus nepHOA HaSjnoAeHHn cocTaBHJi 54 ahh b 

CBH3H C HX BbICOKOH CMepTHOCTbK) B JiaSopaTOpHbIX yCJIOBHUX. 

JX HHaMHKa penpOAyiCAHH niTaMMa 3K-328 b I. ricinus , L persulcatus h 
D. reticulatus onncaHa paHee (Belova et al., 2017). CoraacHO nojiynemibiM 
AaHHbiM, o6a niTaMMa BK3 ycneniHO pa3MHO)KajiHCb h 6bijih cnocoOHbi rjik- 
TeJibHo coxpaHUTbcn bo Bcex 3 BHAax KJiemeii (pnc. 2). BonpeKH HaiiiHM omi- 
AaHHUM, caMbie BbicoKHe Tirrpbi niTaMMa 3K-328 HaSjnoAaJiHCb b KJiemax 
D. reticulatus b TeneHHe Bcero nepHOAa HaOjiiOAeroin (pna 2 , A ). IllTaMM A6- 
CeTTapOB AOCTHT HaHBbICHIHX THTpOB B KJiemax /. HdUUS , OAHaKO Ha 4 h 14 AHH 
nocjie HH^eKAHH KOJinnecTBO HH(j)eKimOHHoro BHpyca 6bijio AOCTOBepHO bbi- 
me b KJiemax D. reticulatus (pnc. 2, E ). 

JX&yKe Ha 6ojiee no3AHnx cpOKax nocjie hh^ckahh CHTyaijiHi He h3mchh- 
jiacb: b KJiemax D. reticulatus thtp 3K-328 coxpamuicn Ha ypoBHe He HH^ce 
4 lgEOE, a thtp niTaMMa ASceirapoB, xoth b ijejiOM h chh3hjich, b HeKOTopbix 
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0 2 5 7 11 16 20 27 33 43 54 90 127 

BpcMfl noc.ic 3apa>KCHHJL cvt 

L. persulcatus —_h - L. ricinus —*— IX reticulums 


Phc. 2. ^HHaMHKa pa3MHO)KeHH5i BK3 npn jtojirocpouHOH HH(])eKUHH Knenjen Ixodes ricinus, L per- 

sulcatus h Dermacentor reticulatus. 

A — .zjjia inxaMMa 3K-328 (Belova et al., 2017), E — /jns niTaMMa A6ceTTapoB. 

Fig. 2. Dynamics of the TBEV reproduction during long-term infection of Ixodes ricinus, L persul- 

catus and Dermacentor reticulatus ticks. 


TOHKax 6 biji Bbirne, hqm b KJiemax po^a Ixodes. KpHBbie penpoAyKB,™ BHpyca b 
KJiemax I. ricinus h I. persulcatus 6hjih b ifenoM cxo^Hbi, ho Ha 6onee oT^a- 
jieHHbix cpoKax penpoAyKH,HH o6ohx niTaMMOB BIO 6biJia HH>tce b KJiem,ax 
I. persulcatus. 

JSflX OU,eHKH B03M0JKH0r0 H3MeHeHHJI XapaKTepHCTHK BHpyca, ^JIHTeJIbHOe 
BpeM^i pa3MHO)*caiomerocfl b HexapaKTepHOM j\jix Hero nepeHOCHHKe, 12 KJie- 
Hj,eH D. reticulatus Ha 128-h jicbe nocue 3apa^ceHH^ BIO ca^ajiH Ha kpojihkob 
Rim nHTaHHM (pHC. 3). IllTaMM 3K-328 aKTHBHee pa3MHO)KajiCfl b nHTaiomuxcfl 
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—♦ — IlHTaioiii.Hcca icicmji. 3apa>KCHHUC nuaMMOM 3K-328 
- - 11Mia 1011 i,mK. it? 11 [m, ^apa acei 111 i»ie i ti iavi mom Aooe r i apoi j 

Phc. 3. ^HHaMHKa pa3MHOxceHHfl niTaMMOB 3K-328 h A6ceTTapoB BK3, nepcucTHpyiomHX b mie- 
max Dermacentor reticulatus, npH nHTaHHH Ha KponHKe. 

Fig. 3. Dynamics of reproduction of the TBEV strains EK-328 and Absetarov, persisting in Derma¬ 
centor reticulatus ticks during feeding on rabbit. 

Knemax, neM nrraMM A6cerrapoB. K 7 jtmo nHTaHHH Tmp niTaMMa 3K-328 b 
KJiemax AOCTHr 6.3 ± 0.03 lgEOE/Knem, hto /jocTOBepHO Bbirne THTpa niTaMMa 
A6ceTTapoB Ha otot )Ke cpoK — 4.0 ± 0.8 lgBOE/KJiem. 

npn aHajiH3e (JieHOrana SnnmeK niTaMMa 3K-328 npn a^anTaimH k ^onro- 
cpoHHoii HH^eKitHH b Knemax Mbi HaSniOAanH nponBnemie reTeporeHHOCTH 
BHpycHoii nonynnnmi TOJibKo Ha no3^Hne cpoKH nocne 3apa)*ceHH5i. Tax, Bapn- 
aHTbi t12732 h t12736, nojiynemibie H3 ronoAHbix h mrraioirmxcfl KJiemeii 
D. reticulatus , Ha caMbix no3^HHX cpoKax o6pa30BbiBajin no a arapoBbiM no- 
KpbiTHeM Ha KyjibType kjictok CII3B noMHMO CTaH^apTHbix Ann niTaMMa 
3K-328 SnnineK ^naMeTpOM 8 — 10 mm Taioice SnnniKH pa3MepOM 2.5 h 1 mm 
cooTBeTCTBeHHO b cooTHomeHHH 1 : 1 (Ta6ji. 1). Ha 6ojiee paHHHx cpoKax 
(14—15 cyr) BK3 H3 KJiemeii D. reticulatus h I. ricinus cbohx 4)eHOTHnme- 

CKHX CBOHCTB He H3MeHHJI H 06pa30BbIBaJI TOJIbKO KpynHbie 6JBIHIKH. HHTepeC- 
ho, hto nocne 18 cyr penpo^yKijHH b Knemax I. persulcatus nponBnnacb reTe- 
poreHHOCTb BHpycHoii nonynnimH (BapnaHT t11516) h Hap^my c KpynHbiMH 
SraniKaMH 6buiH OTMeneHbi TOneHHbie 6nenHbie 6nnniKn b npHMepHOM coot- 
HOineHHH 1 : 25, a y BapnaHTa, npe6biBaBinero b KJieme 3toto ^ce BH^a 48 cyr 
(BapnaHT t11526), reTeporeHHOCTH 6nnineK mbi He Ha6niOAanH. AHajiorHHHoe 
HaSnioAeHHe 6biJio mienaHo riix BapHairra t12704, nojiynemioro nocne penpo- 
AyKi^HH Ha npOTnnceHHH 128 cyT b ronoAHbix h 7 cyT b nHTaiomnxcn Knemax 
D. reticulatus. /J,aHHbiH BapnaHT o6pa30BbiBan TonbKo KpynHbie SnnniKH b 
KynbType KneTOK CH3B. amioe nBnemie, Beponrao, CBA3aHO c 3aTpy#HeH- 
hmm yneTOM MenKHx SnnmeK npn abhom npeoSna^amiH KpynHO SnnmeHHbix 
BapnaHTOB (HanpnMep, 6onee 50 : 1). nponecc mrraHHfl KnemeiiZ). reticulatus , 
no-BH^HMOMy, nOBnnnn Ha reTeporeHHOCTb BHpycHoii nonynnn,HH — non™ 
Bee BapnaHTbi H3 mrraioirmxcn Knemefi noMHMO KpynHbix 6nnmeK 5 xaparcrep- 
hmx Hcxo^Horo niTaMMa (8—10 mm), o6pa30BbiBann Menxne 6nnniKH ,zma- 

MeTpoM 2.5—4 mm, 1 mm h #a^e TOHeHHbie. 

B OTnHHne ot niTaMMa 3K-328 a/jamaHra niTaMMa AScerrapOB o6pa30Bbi- 
Bann SnnniKH pa3Horo pa3Mepa b KynbType KneTOK Cn3B y^ce nocne 10 cyT 
npeSbiBaHHn b Knemax (Ta6n. 2). Ecnn Ann hcxoahoto niTaMMa AOcerrapoB 
xapaKTepHbi npKHe SnnniKH ^naMeTpoM 7—10 mm, to nocne 10 mien npeSbiBa- 
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Ta6 jihij a 1 

CBOHCTBa BapnaHTOB nrraMMa 3K-328 BIO, a/^anTiipoBaHHtix k AOJirocponHoii 
penpo^yKi^HH b KJiemax pa3Htix bh/job 


Tabl e 1. Properties of the variants of the TBEV strain EK-328, adapted to the long-term 
reproduction in ticks of different species 


HoMep 

BapnaHTa 

riacca^cHaji HCTopH5i 

Tht P BK3, 
lgEOE/MJi 

Pa3Mep dnxrneK, mm 1 

— 

Hcxoahbih niTaMM 3K-328 b bhac 

OC KJieTOK CTT3B 

7.3 ±0.3 
(n = 10) 

8—10 

t11428 

15 cyT b ronoAHOM I. ricinus 

2.7 

8—10 

t11424 

146 cyT b ronoAHOM I. ricinus 

3 

8—10 

t11516 

18 cyr b tojioahom I. persulcatus 

3.2 

(7—8) mm : thk = 1 : 25 

t11521 

31 cyr b tojioahom I. persulcatus 

3.1 

(8—10) : 2.5 mm = 4 : 1 

t11526 

48 cyT b tojioahom I. persulcatus 

3.2 

8—10 

t12718 

14 cyr b tojioahom D. reticulatus 

4.1 

7—8 

t12546 

40 cyr b tojioahom D. reticulatus 

5.3 

8—10 

t12732 

128 cyT b tojioahom D. reticulatus 

3.2 

8 : 1 mm =1:1 

t12579 

135 cyT b tojioahom D. reticulatus 

2.7 

3—4 

t12705 

143 cyr b tojioahom D. reticulatus 

3.5 

3—4 

t12733 

128 cyT B TOJIOAHOM H 30 H b miTa- 
lomeMca D. reticulatus 

4.6 

(4—5) mm : thk = 7:1 

t12734 

128 cyr b tojioahom h 30 n b miTa- 
K>ru;eMCfl D. reticulatus 

2.75 

(7—8): 1 mm = 11 : 1 

t12735 

128 cyT b tojioahom h 104 h b miTa- 
lomeMCB D. reticulatus 

5.5 

3—4 

t12736 

128 cyT b tojioahom h 104 h b miTa- 
K>in;eMCB D. reticulatus 

5.4 

7 : 2.5 mm = 1:1 

t12704 

128 cyr b tojioahom h 7 cyT b nHTa- 
K>meMCB D. reticulatus 

6.3 

8—10 


ripHMenaHHe. 1 —pa3Mep djnmieK oneHHBann Ha 7 -h /jeHb nocne 3apa^ceHHa KynbTypbi KneTOK 
CII3B; n — kojihhcctbo npo^enaHHbix He3aBHCHMbix 3KcnepHMeHT0B. 


HHH BHpyCa B HKCOAOBbIX KJiemax pa3HbIX BHAOB npOCJIOKHBaJiaCb TeHAeHIJHfl 
yMeHbineHHii AnaMeTpa h noflBJieHHH ToneHHbix SjmiieK. BapnaHTbi, aAairm- 
poBaHHbie k AOJirocpoHHoit penpoAytcmiH b KJiemax I. ricinus h I. persulcatus , 
o6pa30BbiBajm b KyjibType rjictok CII3B cMecb GjunneK ^HaMeTpoM 3— 5 mm 
h TOHeHHbix npHMepHO b paBHOM cooTHOineHHH. BapnaHTOB, a^anTHpo- 
BaHHbix k D. reticulatus , 6 biJio xapaKTepHO o6pa30BaHHe cmoch SjnimeK 2 —3 h 
6 —7 mm. rioMBJieHHe TOHenHbix SjuimeK mbi HaSjiiOAajiH tojibko y oahoto Ba- 
pnaHTa (t12797) nocne 143 cyT npeSbiBainni BHpyca b tojioahom D. reticula¬ 
tus. BapnaHTbi BK3, BbmeJieHHbie H 3 nHTaioirmxcJi KJiemeH D. reticulatus , 06 - 
pa30BbiBajiH cxoAHbie c BapnaHTaMH H3 rojiOAHbix KJiemeit Sjiihiikh b noxo^ceM 
COOTHOHieHHH. 

TaKHM o6pa30M, o6a niTaMMa BK3 ycnenmo pa3MHO)KajiHCb h A-JiHTejibHoe 
BpeMH coxpaH^uiHCb b KJiemax I. ricinus , I. persulcatus h D. reticulatus. 
LLTraMM 3K-328 Aocraraji HaHSojiee bbicokhx thtpob b KJiemax D. reticulatus , 
a niTaMM ASceirapoB — b /. ricinus h D. reticulatus. reTeporeHHocTb SjimneK, 
KOTopbie o6pa30BbiBajiH BapnaHTbi b KyjibType KJieTOK CII3B noA arapoBbiM 
noKpbiTHeM, 6biJia xapaKTepHa am o6ohx HiTaMMOB npn aAanTamiH k aojito- 
epOHHOH penpOAyKAHH B KJieiU,aX pa3HbIX BHAOB. OeHOTHn SjHimeK IHTaMMa 
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T a 6 ji iiu a 2 

CBOHCTBa BapnaHTOB niTaMMa ASceirapoB BK3, a/janTHpoBamibix k /jojirocponHon 
penpo/jyKijHH b KJiemax pa3Htix bh/job 


T abl e 2. Properties of the variants of the TBEV strain Absettarov, adapted 
to the long-term reproduction in ticks of different species 


HoMep 

BapnaHTa 

Ilacca^cHaji HCTopHa 

Thtp BK3, 
lgEOE/MJi 

Pa3Mep SjrnneK, mm 1 

2641 

Hcxo^hbih niTaMM AdceTTapoB 
b BH/je K7K KJieTOK Cn3B 

7.4 

7—10 

t11402 

10 cyT b rojio^HOM I. ricinus 

2.2 

(4—5) mm : tuk = 6:1 

t11407 

48 cyT b rojio^HOM I. ricinus 

2.4 

(4—5) mm : tuk =1:8 

Tl 1388 

54 cyT b tojio/jhom I. ricinus 

3.3 

4—5 

xl1398 

116 cyT b rojio/jHOM /. ricinus 

1.6 

(2—4) mm : 1 mm: thk = 

= 3:1:1 

t11506 

10 cyT b tojio^hom I. persulcatus 

3.7 

(2.5—4) mm: 1 mm: thk = 

= 1:1:1 

t11498 

31 cyT b rojio/jHOM 7- persulcatus 

3.3 

(4—5) mm : thk =1:1 

xl1512 

33 cyT b rojio/jHOM I. persulcatus 

3 

(1.5—3.5) mm : thk =1:1 

t11503 

48 cyT b rojio/jHOM I. persulcatus 

2.3 

(4—5) mm : thk = 5:1 

t12787 

14 cyT b tojio/jhom D. reticulatus 

4.9 

3—5 

t12888 

40 cyT b rojio/jHOM D. reticulatus 

4.2 

(6—7) : 3 mm = 5 : 1 

t12796 

135 cyT b rojio/jHOM D. reticulatus 

4.0 

7 : 1 mm =1:1 

t12797 

143 cyT b tojio/jhom D. reticulatus 

4.1 

7:4: 1 : thk mm = 

= 1: 20 : 7: 5 

t12770 

128 cyT b rojio/jHtix + 30 h b iurra- 
lomiixca D. reticulatus 

3.6 

(5—7) : 3 mm = 8 : 1 

t12772 

128 cyT b rojio/jHbix + 104 h b nirra- 
lomiixcfl D. reticulatus 

3.3 

(6 — 8) : (1.5 — 2) : 1 mm = 

= 8:1:5 

t12773 

128 cyTOK b tojio^hbix + 7 cyT b miTa- 
ioiuhxc^ D. reticulatus 

3.3 

6 : 2 mm = 3:1 

t12774 

128 cyT b rono^HBix + 7 cyT b iurra- 
loiniHxcji D. reticulatus 

5.3 

(6—7) : 2 mm = 20 : 1 


ripHMenaHHe. 1 — pa3Mep SiunueK oneHHBann Ha 7-h jjeHb nocne 3apa^ceHH« KynbTypbi KneTOK 
CII3B. 


A6ceTTapoB H3MeHHJicn y^ce nocne 10 AHeit npeObiBaHHn b mccommax, Tor^a 
KaK reTeporeHHOCTb BHpyCHOit nonyjnmHH niTaMMa 3K-328 6biJia 3aMeTHa b 
OCHOBHOM TOJIbKO Ha HanOOJiee OTAaJieHHbIX CpOKaX nOCJie HH(j)HLtHpOBaHHfl 
KJiemeH (ot 90 cyr). ElHTaHHe KJiemeH D. reticulatus nocne /toJirocponHoft pe- 
npo^yKimn b hhx niTaMMa 3K-328 3HawreJibHo noBjnnuio Ha reTeporeHHOCTb 
BHpycHOH nonyjinitHH no OjinniKaM Ha KyjibType kjictok CIT3B, hto He 6biJio 
xapaKTepHO ^jm aHajiorHHHbix BapnaHTOB niTaMMa ASceirapoB. 

PaHee ajm HeKOTOpbix BapHanrOB niTaMMa 3K-328, nojiyneHHbix npn #oji- 
rocpoHHoii penpoAyKitHH b KJiemax I. ricinus , I. persulcatus h D. reticulatus , 
mm oifeHHJin HeiipoHHBa3HBHocTb j\ji% JiaSopaTopHbix Mbimeii npn mnpane- 
pHTOHeajibHOM BBeACHHH BHpyca (Belova et ah, 2017). HecMOTpn Ha to hto 
3apa)KeHHfl KJiemeii 6biJi HcnoJib30BaH niTaMM 3K-328 b BH^e K)K hh(|)h- 
ifHpoBaHHbix KJieTOK CI13B (1 JI/1,50 - 1.7 ± 0.3 lgBOE), Bee HccJie^OBaHHbie 
BapnaHTbi, nojiyneHHbie npn flOJirocpOHHOH KJiemeH, oGjia^ajin no- 

BbimeHHOH HeHpOHHBa3HBHOCTblO (1 JI/1,50 ~ (0.3 — 0.8) lgBOE), cxoahoh c Ta- 
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koboh urraMMa 3K-328, nojiynemioro npH pa3MHO>KeHHH b M03re Mbimeii 
(1 JlJlso ~ 0.7 ± 0.6 lgEOE). HaH6ojiee hh3koh HeiipoHHBa3HBHocTbK) pa mli- 
meii o6jia^aji BapnaHT, BbiAejieHHbiii H3 rorraBHierocii KJiema D. reticulatus 
(1 JI/1,50 ~ 1.2 lgEOE), oAHaKo pa3ioma CTaTHCTHnecKH HeAOCTOBepHa. 

IIpeACTaBJieHHbie AaHHbie noKa3biBaK)T, hto ^jiHTejibHa^ penpoAyKu,™ 
BIO eBponeiiCKoro h CH6npCKoro noATHnoB b opraHH3Me KJiemefi, hbjhho- 
mHXC^I OCHOBHbIMH H BTOpOCTeneHHbIMH nepeHOCHHKaMH, noBbimaeT reTepo- 
reHHOCTb BHpycHoii nonyjnmHH. O^HaKO BapnaHTbi BHpyca coxpamnoT bbico- 
Kyio HeHpOHHBa3HBHOCTb, xapaKTepHyio ajm hcxoahoto a^anrapoBaHHoro k 
KJ ieTKaM U,HC BHpyca. PaHee 6biJio noKa3aHO, hto npn aAanTarmH BK3 k oct- 
poii HH^eKAim b KJiemax pa3Hbix bhaob nyTeM nocjieAOBaTejibHbix nacca^en 
npOHCXOAHT OT6op BapHaHTOB CO CHPDKeHHOH HeilpOHHBa3HBHOCTbK) a™ Mbi¬ 
meii (^)KHBamiH h Ap-, 1988; Romanova et al., 2007; Belova et al., 2017). Be- 

POHTHO, npH (J)OpMHpOBaHHII AOJirOCpOHHOH HH^eKAHH B HKCOAOBBIX KJiemax 
ot6op noAoOHbix BapnaHTOB He nponcxoAHT hjih nponcxoAHT ropa3AO MeA- 
jieHHee. 


BblBOflbl 

B xoac paSoTbi 6 bijih nojiyneHbi cjieAyionme pe3yjibTaTbi. 

1. TeMnepaTypa oKpy)KaiomeH cpeAti OKa3biBaeT cymecTBemioe bjihhhhc 
H a ypOBeHb penpOAyKmni BK3 b hkcoaobbix KJiemax. Bepoirrao, BHpyCHan Ha- 
rpy3Ka b KJiemax b npnpoAHbix onarax K3 mo^kct TaKJKe 3aBHceTb ot KJiHMaTH- 
necKHx ycjiOBHH. 

2. ripn nHTaHHH KJiemen nponcxoAHT 6oJiee SbicTpan h HHTeHCHBHafl pe- 
npOAyKu,Hn BK3 no cpaBHeHnio c penpOAyKimen Bnpyca b 3apa)KeHHbix ro- 
jioahbix KJiemax, coAop^KamHxcn npn noBbimeHHon (32—37 °C) n KOMHaTHon 
TeMnepaType. 

3. 06a mTaMMa BK3 eBponeiiCKoro n cnSnpcKoro noATnna ycnenmo pa3- 
MHO^cajincb n AJiHTejibHoe Bpeivm coxpamuiHCb b KJiemax, HBJimoimixcH KaK 
OCHOBHbIMH (/. ricinus , I. persulcatus ), TaK h BTopocTeneHHbiMH ( D . reticula¬ 
tus) nepeHOCHHKaMH BHpyca. HanSojibmHx thtpob mraMM ch6hpckoto nOATH- 
na Aocraraji b KJiemax D. reticulatus , a mraMM eBponeiiCKoro noATHna — 
b KJiemax I. ricinus h D. reticulatus. 

4. ^jiHTejibHan penpoAyKUiHJi BK3 eBponeiiCKoro h ch6hpckoto noATHnoB 
b opraroi3Me KJiemeii, HBjnnomHxcH ochobhbimh h BTopocTeneHHbiMH nepeHoc- 
HHKaMH, noBbimaeT reTeporemiocTb BHpycHoii nonyjnmHH, OAHaKo BapnaHTbi 
BHpyca coxpamnoT BbicoKyio HeiipoHHBa3HBHOCTb, xapaKTepHyio a™ BHpyca, 
aAanTHpoBaHHoro k KJieTKaM U,HC mbiihh. 

5. IIJTaMMbi BK3 pa3Hbix nOATHnOB pa3JiHHaiOTCn no ^ohothhhhcckoh re- 
TeporeHHOCTH nonyjnmHH b pa3Hbix ycjiOBHux. B otjihhhc ot mTaMMa A6ceT- 
TapOB Ha reTeporeHHOCTb BHpycHoii nonyjnmmi mTaMMa 3K-328 no (jieHO- 
THiry SjinmeK Ha KyjibType KJieTOK CII3B 3HanHTejibHO noBJimuio nHTaHne 
KJiemeii D. reticulatus nocjie AOJirocpoHHoii penpo Ay kh,hh b hhx BHpyca. 
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ABILITY OF IXODID TICKS (ACARI: IXODIDAE) TO SUPPORT 
REPRODUCTION OF THE TICK-BORNE ENCEPHALITIS VIRUS 


O. A. Belova, I. S. Kholodilov, A. G. Litov, G. G. Karganova 
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SUMMARY 

The work is devoted to the study of the dynamics of reproduction and phenotypic chan¬ 
ges in a population of the tick-borne encephalitis virus (TBEV) during long-term infection, 
feeding of ixodid ticks, and under different temperature conditions. It was shown that the 
increased temperature significantly affected the level of TBEV reproduction in ixodid 
ticks. During ticks feeding, however, more rapid and intensive TBEV reproduction was 
observed in comparison with infected ticks kept at the increased (32—37°C) and room 
temperatures. 

TBEV strains of the European and Siberian subtypes successfully replicated and for¬ 
med long-term infection in ticks that were both primary {Ixodes ricinus , I persulcatus) and 
secondary {Dermacentor reticulatus) virus vectors. The strain of the Siberian subtype rea¬ 
ched its maximum titres in D. reticulatus , and the strain of the European subtype, in I rici¬ 
nus and D. reticulatus ticks. The long-term reproduction of the TBEV of the European and 
Siberian subtypes in ticks, both primary and secondary vectors, increased the heterogeneity 
of viral population, however, virus variants retained high neuroinvasiveness characteristic 
to the virus adapted to mouse CNS cells. The TBEV strains of different subtypes differed in 
the phenotypic heterogeneity of the population under different conditions. In contrast to the 
Absettarov (European subtype) strain, the heterogeneity of the virus population of EK-328 
(Siberian subtype) strain on the phenotype of plaques on PEK cell culture was significantly 
influenced by feeding of D. reticulatus ticks after long-term reproduction of the virus in 
them. 
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